Global Topography: Optiens fer MODIS

Overview

* MODIS Requirements
« GLOBE 1km DEM

» Spaceborne DEMs

* ERS-1/2 Opportunity
* Post-EOS AM DEMs

« Conclusions
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Requirements

e Science |
Jobs Clrculatlon Models (Gmity Wave drag/Surface stress)

Hydrologlcal Cycle (drainage basms/networks/snow/nce cover)
Carbon Cycle (ecological life zones, wetland dynamics)
Sulphur Cycle (volcano volume ejected)

Satelhte Geophysical Product Generation
ic and Radiometric decalibration (MODIS: 100m, HIRIS:10m)

Surface Bi-Directional Reflectance Retrieval

" LD Muller - Sentemher 1991



Requirements

* Space Agencies/Climate and Global

Change Communities

Geometric and radiometric correction of
spaceborne GLOBAL data-sets to derive "at
surface” physical quantities which can be
calibrated against in situ  field measurements
and be used to derive biophysical, hydrological
and geophysical properties of the land surface.

DEM Requlrements Categorisation for Georadiometric Correction
of Spaceborne Visible and Infra-red Data (Teillet, personal

communication, 28 February 1991)

* Horizontal Grid  Radiometric requirements Geometric requirements
Resolution

ATy e

LOW (10x10 zero-order atmospheric  zero-order terrain
pixels/grid-pt) correction correction

| for geoid/spheroid
MEDIUM (1-3 atmospheric path-length terrain relief correction
pixels/grid) correction
HIGH (3-5 grid  mutual illumination
pts/pixel) slope/aspect corrections

shadow computations



Topography Requirements for MODIS

Jan-Peter Muller
Department of Photogrammetry & Surveying
University College London

* DEM requirements categorisation for sensor correction

from- va,gmm (US:30", FRG: 1")
ost variange contained within 2"-15"

4 shifs 507 ODIS & AVHRR

* elevation varig
Conclusiol m

* geometic pixe

Cosnclusioh 15" grid’siifficient for orthoimaging

. e]evation—dép;@iédent path radiance effects ca NDVI
- Conclusione 2~100m:-rms: sufficient for correction

Y irradiciic dffects (how much sky?)
-errors in'sToe should be <32
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* Sensc Sn'nulabon System based on
- Monte Carlo Ray-Tracing (ARARAT)
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Figure 9: Slope Relationship
Trend in Correlation COefﬁcients : Terrain Slope
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. -Lambertian-shaded FIFE DEM @ 250m resolution
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5 Number of Osourences

Distribution of Mcximum Orbit Baselines With Minimum Less Than 600m
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CEOS Terraln Mapping from Satellites:
Global Topography from ERS-1/2

Justification

 [ISLSCP/IGBP/WCRP

 Natural Disaster Risk Reduction
- global hydrological modelling

« EOS land surface products

* ENVISAT land surface products
« DTED still not available

» single source opportunity now

UCL-CRES-Mllan-dPL-IPE Strasbhourg-leH-0U
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CEOS Terraln Mapping from Satellites:

Global Topography from ERS-1/2

ESA ERS TOPOMAP Consortium to date

Jan-Peter Muller (UCL), Didier Massonnet (CNES),

. Claudio Prati, Fabio Rocca (Milan),
Tony Freeman, Tom Farr (JPL),
Geoffrey King (IPG Strasbourg),

Nigel Arnell (loH), Peter Francis (OU)

UCL-CNES-Milan-JPL=-[P6 Strasbourg-1ci-00




CEQS Terraln Mapping from Satellites
Global Topography from ERS-1/2

ERS-1/2 Opportunity

* near global coverage from 35-day repeat ERS-1
* ERS-1 and ERS-2 can fill in gaps in coverage

* CNES has processed =100 scenes

* most have high enough phase coherence for phase unwrapping
* without GCPs, 100m grids with 10-15m Zrms

* use GLOBE DEM and spot heights to assist phase unwrap
* baseline can be chosen as a function of GLOBE slope

* phase coherence can also be used for land surface studies

UCL-CNES-Milan-JPL=(PB Strasbourg=-lol-00




Clobal Topography: Optiens fer MODIS

Spaceborne DEMs: "bake-off"

« UCL SPOT stereo-DEM most accurate
-+ |STAR ERS-1 INSAR-DEM half as accurate
* Need more land cover types for future tests

uclL



Glebal Topography: Options for MODIS

Post-EOS DEMS

« EOS-ASTER (100m grids, 15m rms)
» EOS-MISR (1000m grids, 180m rms)
» ENVISAT-ASAR (100m grids, 1m rms) |
 TOPSAT-MBLA/INSAR (30m grids, 1m rms)
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Global _Erodnrfy
OPTIONS
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